Skeletal muscle overload upregulates the sarcoplasmic reticulum slow calcium pump gene.
Functional data suggest that the kinetics of force production and relaxation are slowed in hypertrophied skeletal muscle because of chronic overload. The purpose of this study was to determine whether gene expression of the slow/cardiac isoform of the sarcoplasmic reticulum (SR) Ca(2+)-adenosinetriphosphatase (ATPase) pump is upregulated in overloaded fast-twitch plantaris muscles. Increased active muscle loading was induced in rat plantaris muscles bilaterally by surgical removal of gastrocnemius and soleus muscles. Mass of the plantaris muscle was 80% greater 5 wk after surgery than in age-matched unoperated control rats (P < 0.05). Expression of the slow pump mRNA was 135% greater in hypertrophied muscles, as determined from autoradiograms of Northern blots with use of a cDNA probe specific for the slow/cardiac isoform. A monoclonal antibody (7E6) was used to quantify slow Ca2+ pump in SR vesicles with use of Western blot analysis. Densitometry of blots showed that the relative expression of the slow pump protein was 130% greater in hypertrophied plantaris muscles. Expression of the fast SR Ca2+ pump protein isoform, assessed using monoclonal antibody A52, was 25% less in hypertrophied than in control muscles. The Ca2+ uptake rate and ATPase activity of SR vesicles was approximately 15% lower in hypertrophied plantaris muscles (P < 0.05). Differential phospholamban expression could not account for changes in SR Ca2+ handling, because it could not be detected in rat slow- or fast-twitch skeletal muscle.(ABSTRACT TRUNCATED AT 250 WORDS)